Sodium Oleate (NaOL, >97.0%(T)) and Tri-n-octylamine (TOA, >98.0%(GC)(T)) were purchased from TCI America. Methoxy-PEG acetic acid (MeO-PEG-COOH, MW 5K, PEG >95.0%) was purchased from JenKem Technology. Iron(III) chloride hexahydrate (FeCl 3 The T 1 -and T 2 -weighted phantom images were obtained using multislice spin-echo imaging
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Instrumentation
TEM images of tNCIOs were recorded using a JEOL JEM-2100F transmission electron microscope (JEOL Ltd.) operating at 200 kV. For the preparation of the TEM grid sample, 25 µL of diluted oleic acid-coated nanoparticles was dropped on 'carbon film only on 200 mesh, Copper' grid (Ted Pella, Inc.), and allowed to dry overnight. Also, the powder X-ray diffraction (XRD) measurements of tNCIOs and ND-PEG-tNCIOs were performed using a Rigaku SmartLab X-ray Diffractometer (Rigaku Corporation) equipped with a Cu Kα radiation source (λ=1.5406 Å) operating at an accelerating potential of 40 kV and a tube current of 44 mA.
The ATR-FTIR spectra of tNCIOs and ND-PEG-tNCIOs in pellet form were measured using a Bruker Tensor 27 (Bruker Corporation) in the range of 100-4000 cm -1 . Each pellet was prepared by mixing 199 mg of KBr and 2 mg of the sample. The TG and DSC data of the powder samples were obtained by PerkinElmer STA 6000 Simultaneous Thermal Analyzer (PerkinElmer, Inc.) in the temperature range of 30-600 °C with a ramping rate of 10 °C/min, and in the presence of constant synthetic air stream flow of 80 ml/min. The hydrodynamic diameter was determined by DLS technique, and Zeta potential was performed in a Malvern Zetasizer Nanoseries Nano-ZS (Malvern Instruments, Malvern, UK) operated at a helium-neon laser wavelength of 633 nm and power of 4 mW. For measurements, 1 ml of each diluted sample dispersed in the solvent was added to a DLS cuvette and Zeta potential capillary cell.
The magnetic field and temperature dependent magnetic measurements, M(H) and M(T),
were measured in the physical property measurement system (PPMS) DynaCool (Quantum Design, Inc.) using the vibrating sample magnetometry (VSM) technique. The powder sample
(1-10 mg) was used in the polypropylene VSM powder sample holder (part no. 4096-388, Quantum Design, Inc.) for these measurements. The T 1 -and T 2 -weighted phantom images were obtained using multislice spin-echo imaging
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(MSSEI) sequence, and the operating parameters were TR/TE=12000/34 ms (for T 1 -weighted) and TR/TE=12000/24 ms (for T 2 -weighted), field of view (FOV)=60, phase=40, slice=3, thickness=1.50 mm). 
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Figure S1
. TGA and DSC profile of (A) tNCIOs and (B) ND-PEG-tNCIOs.
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Grafting density calculation:
The grafting density was estimated using the following equation: 
=14.71 nm ~15 nm
This theoretical value contradicts to experimental (12 nm) owing to the particles' size distribution, anisotropy properties, interparticle interaction (dipolar and exchange).
Calculation of the anisotropy constant (K eff ) and anisotropy energy (E a ):
(1) For ND-PEG-tNCIOs; 
Calculation of the Néél relaxation time:
(1) For ND-PEG-tNCIOs; 604, 623, 670, 754, 811, 852, 882, 906, 951, 976, 1034, 1070, 1148, 1205, 1250, 1295, 1312, 1340, 1364, 1419, 1438, 1496, 1510, 1544, 1602, 1625, 2066, 2341, 2363, 3046, 3182, 3183, 3484 . The peaks position for ND-PEG (in cm -1 ): 843, 947, 1060 843, 947, , 1115 843, 947, , 1147 843, 947, , 1234 843, 947, , 1279 843, 947, , 1343 843, 947, , 1359 843, 947, , 1412 843, 947, , 1454 843, 947, , 1467 843, 947, , 1529 , 1641 (CONH), 1727 (COOH), 1753, 1967, 2694, 2738, 2804, 2862, 2882, 2946 . S18 Figure S8 . 
